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RAW SEQUENCE LISTING 
PATENT APPLICATION US/09/590,968 



DATE: 06/16/2000 
TIME: 20:01:09 



input Set: I 59 09 6 8. RAW 



^T7 R ^I^ J contains the General information 
££tion^nd_^^ E4WERED 



1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 



<110> 

<120> 
<130> 
<140> 
<141> 
<150> 
<151> 
<160> 
<170> 
<210> 
<211> 
<212> 
<213> 
<400> 



APPLICANT: Ray, Animesh 

™ E V™™, EKCODIHC SHORT IHTECUME-TS <™ — THEREOF 

CURRENT^ WPLIOATIOH^NOMBER: US/09/590 ,968 

CURRENT FILING DATE: 2000-06-09 
EARLIER APPLICATION NUMBER : 60/138,316 
EARLIER FILING DATE: 1999-06-09 
NUMBER OF SEQ ID NOS : 2 
SOFTWARE: Patentln Ver. 2*1 
SEQ ID NO 1 
LENGTH: 6184 
TYPE : DNA 

ORGANISM: Arabidopsis thaliana 

SEQUENCE: 1 oa+aa accatqqaat ctcagaatca 60 

gaagacgaag agagaaacag -cagagtag MJ^JJ ^agaaatc atcaatagta 120 
caaacacttt gcaaaagggt tttca.ttcc tatttattta J aa acaacaac 180 

gtggtctcta gggttttgct tgctcttctt cgtg-cccct tt ^ aacactcttc 24Q 

ttcaaaattg gcgtgtttcg tacggtctat ^aaccctaa t 9 gtt ttcttct 300 

ttctctcacc cctttttctg OTtttattc. jttctcgtgc ttttg^ 9 ^ ^ 

ctggggattt ggttttcttg agtgagtttt tctcctctt J agcc ttctta 420 
attatataga attatggtaa tggaggatg. g«tag.g« J tgtctgaatt 480 

ttggctagat gcttgcgagg acatctcttg ^ c ™™ aa cgqcgtca tcaatgattt 540 
tgatccttcc tctgttgctg tcaatgaatc «ctgatgaa taccaaacaa 600 

t?tcggtggg attgatcaca ttttagatag tatcaagaac 9^ggagg c 66Q 

tggcgtttct gataccaatt ctc^atca. cg.^t £ acga attctc 720 

taaggagaca gtgaaggaga atgggttgca aaagaa gg gg^ ^ agagtg aaag 780 
gaaagaggaa ggagacaagg ataggaagag W^99 gaggga gata ggtttatgaa 840 
gagtaacctt tcaggtagag ggcatgttaa taa ^"agg aaaaaqaaaa gggaatgtaa 900 
?aggaaacgt actcgtaatt gggacgaggc ^aacaat a^aagaaa J ^ 

caStacaga agagatggta gagatagaga agttaggggt tattggg g JM 1Q20 
tggttccaat gagttggttt ataggtcagg ££ aggaga ac aagagtaa 1080 

taagaaagtg agtggtggaa accgcgaatg ^tcaag « « W J agttggatgt 1140 
gcctgaagaa cgtaaagag* aggttgtgga aga^caagca -«cg c * ggaaagac 1200 

tcttgaacaa gctaaagcga aaaacacgat ^tttcc^t g g gg cagaaa 126 0 

acttatcgcg attcttctta ttaaaagtgt tcataaggat c g g y i32() 
aatgctctcg gtgttcttgg ttcccaaagt 9""^" aggac ? tttg 13 80 

ccgtaatcaa acttgttttc aagttggaca tt-«gtggt 9^ t * acagcaC a 1440 
ggattctcga aggtggcaac 9agagtttga gtcta.gcag g J atct tcttat 1500 
aattctgttg aatatactga gacacagtat catta aa g g tgtcagagtt 1560 

S=5 ™" S =s£ «s su 

USES * acst9t9 " 17,0 
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DATE: 06/16/2000 
TIME: 20:01:09 



input Set: 1590968 .RAW 
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65 

66 

67 

68 

69 
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71 

72 
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tatgccttca 
gacaataaag 
caagtggcaa 
tggcgtctct 
tatcaattat 
cttgtctgct 
atcatacctc 
tgaaaaagtc 
ggagggagag 
aggcgccgca 
cctcaaatat 
tgctttggtt 
cagcatgatt 
ttccaaattc 
acttgatatt 
atacattcag 
gagaggaaat 
tcgaaaagaa 
ctcaattgat 
cttgaattcc 
tgcaatcctt 
atattcatgt 
ttgcagttca 
tgagatgggt 
gaaggctgac 
ctatcctgaa 
ttgtgagagc 
ctcttcaaaa 
gctggatgca 
taaagcatct 
aaaaaagttt 
gacaccatgg 
ggaacccata 
ggacaaccct 
tggtggggac 
gaaatctcac 
ttctggattg 
aggaaaattg 
gacagccgca 
agaaacatct 
tgactattac 
aggacgtggt 
atctgagaca 
gcatccgctt 
agttgagagc 
atcaaagatt 
agctgagctt 
gtatcctcaa 
ggttctttat 
cgccccgtct 



gagatagtcg 
caaatgattg 
tttatggggg 
gaaagaacgg 
actcttgctg 
ttgcaaagtg 
agtgaggtgg 
gcggcggaag 
ctccctgatg 
gtggctgatg 
cagcacacag 
cttcctaagg 
ggacacaata 
cgagatgggc 
aggcaatgta 
tctcgtggcc 
gtatctcacg 
gcaatagaaa 
gctgtgcctg 
gcggttggtc 
cgtcctgagt 
aggcttcagc 
atgcgtcttg 
gcatttaccg 
caagatgatg 
ggtgtggcgg 
tcaaagctat 
gatccattcc 
gaggtattat 
cttgctttca 
catgtgaggt 
gatcctgcaa 
aaagggatca 
cttcagagag 
agaagggaat 
ccaacttatg 
ttacctgtga 
atgatggctg 
cattccggga 
ttccctagga 
aagcaaaagt 
gtttcgtatt 
gtccttgata 
tcgggttcac 
atgttactcg 
cttgaagcct 
ttaggagatg 
aagcacgagg 
cagtttgctc 
aggtggtctg 



tcgagtatga 
cagctgttga 
ctagggatgc 
agagcgatgg 
aattgggtca 
atgagagggt 
tgtcactctt 
ttggcaaacc 
atcctgtggt 
ggaaagttac 
ctgattttcg 
tttttgcgga 
acagccagga 
atgtgacact 
acgttgttat 
gggcaagaaa 
cagcgttcct 
ggactgatct 
gtacagttta 
ttgtacattt 
ttagcatgga 
ttccttgcaa 
cacaacaggc 
atatgctatt 
aaggtgagcc 
atgtacttaa 
tccatttata 
taagcgaagt 
cgatgtctat 
agggatcact 
taatgagtat 
aggcctacct 
actgggaatt 
ctcgtcccga 
atgggtttgg 
gtattagagg 
gagatgcttt 
atgggtgcat 
agcggtttta 
aagagggata 
atggagttga 
gcaagaacct 
agacatatta 
ttatccgagg 
ctgttcaact 
tgactgccgc 
cgtatctaaa 
gtcagcttac 
tggttaaagg 
ctcctggtgt 



caaagctgct 
agaagcggca 
tggagcaaag 
tgctgccaat 
atggtgtgct 
gaatttccaa 
gcaatgtgag 
agaaaatggt 
ctcgggaggg 
tccaaaagta 
agctattgtt 
gctgccttcg 
gatgaaatca 
gttagttgcc 
gcgtttcgac 
gcctggatca 
aaggaatgct 
tagtcatctc 
taaggtggag 
ctactgctct 
gaagcatgaa 
tgcaccgttt 
tgtatgttta 



accggacaaa 
tgttcctgga 
gggagaatgg 
catgtataat 
ttcagagttc 
ggatctttat 
tgatattaca 
cgtgttggat 
gtttgtccct 
ggttgaaaag 
tgtatatctc 
taaacttcgt 
agctgttgca 
tgagaaggaa 
ggttgcagaa 
cgtagattca 
tcttggtccc 
tttgaactgt 
tctttctcct 
cgtgtttctt 
tgctcagagg 
caaaaatttg 
ctcgtgccag 
atgggttgtt 
aaggatgagg 
gcttcagtca 
gcctccggtt 



actatgtggt 
caagcaagtt 
gatgaattga 
ttgattcata 
tacaaggtgg 
gtcgacgtga 
cttctggaag 
aatgcacatg 
gagcacgttg 
caatcattga 
ttcgttgaga 
cttagtttta 
tctcaaatgc 
acaagcgttg 
cttgcaaaga 
gactacatac 
aggaacagtg 
aaagatacat 
gcaactggtg 
cagcttcctg 
aagcctgggg 
gaaatacttg 
gctgcttgca 
ggaagtggtc 
actgctagac 
gtttcatctg 
gtcagatgtg 
gcgattcttt 
gttgctcggg 
gaaaaccagc 
gttgatgttg 
gttactgaca 
attacgaaaa 
gggactaatg 
cacaacattg 
tccttcgatg 
gtagaagagg 
gatcttattg 
atttgttatg 
ctagagtaca 
aagcaacaac 
cggtttgaac 
ccacctgaac 
ttaccctcta 
attagttatc 
gaaacgttct 
agtcgttttc 
caacaaatgg 
tatatccagg 
ttcgacgagg 



ctcttcatga 
caaggaaaag 
gacaggttta 
aacttagagc 
gacaatcatt 
agtttcaaga 
gcgctgctgc 
acgagatgga 
atgaagtaat 
tcaaactact 
gggtggttgc 
tacggtgtgc 
aggatacaat 
ctgaggaagg 
cggtgctggc 
tcatggttga 
aggagacact 
cgagattaat 
ccatggttag 
gtgacaggta 
gccacacgga 
agggtcctgt 
agaaactgca 
aagacgctga 
atagagagtt 
gaaaggaagt 
tagattttgg 
ttggcaatga 
ccatgatcac 
tatcatctct 
aaccctccac 
atacgtctat 
ccacagcgtg 
agagaactct 
tatttgggca 
ttgtgagagc 
atttatcaaa 
ggaaaatagt 
acatgagtgc 
acacgtacgc 
ctttgattaa 
agtcaggtga 
tatgcgttgt 
taatgagaag 
ctattcccac 
gctacgagag 
tgtttctcaa 
ttagtaatat 
cggatcgatt 
acacaaaaga 



1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
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PAW SEQUENCE LISTING 

?A?ENT APPLICATION US/09/590,9 68 



DATE: 
TIME : 



06/16/2000 
20:01:09 



Input Set: 1590968. RAW 



95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 



tqqaggatct tcgtttttcg atgaagagca aaaacctgtt 
gStgaagat ggggagatgg aggatggtga actagagggt 
?£a?ctagc aaaacgttag ctgatgttgt tgaggctttg 
agggggtaag attgcagcta atcatttgat jaaatggatt 
tcctgatgaa gtcgatggaa cattgaaaaa tgttaatgtt 
catcgacttt gttggtcttg agagagctct t««t.tgjg 
tgttgaagct ataacacatg cttcaagacc ftcttcaggt 
ggaa?ttgtt ggtgacgcgg tcttggatca tctcatcjc. 
cacaagcctt cctcctggtc ggttaacaga tcttcgagct 
ttttgctcgc gttgcggtta aacataaact ccacttgtac 
cctcgaaaaa cagattcggg aatttgtgaa ggaggttcaa 
atttaactct tttggtttgg gagactgcaa agcaccaaaa 
atc^a'gca ggtgctattt ttcttgatag tggaaaagat 
t^ttcaacct Sgrttcagc ccatggtgac accagagaca 
agagctacaa gagcggtgcc agcaacaagc agaagggtta 
togtaacaca gcgactgtgg aagttttcat cgacggtgtt 
cfcgcagaag aaaatggctc aaaagctagc t^gaggaac 
gaaagaaata gcagaatcaa aggagaagca tatcaacaac 
aggcgagaat gagaatggga acaagaagaa t9W«tcag 
gaatgatatt tgtttgagga agaattggcc aatgccttct 
aggaccggct catgcaaaga gatttacgtt tggggtaaga 
a^ggaccgat gagtgtattg gcgagccaat 9ccgagtgtt 
tgcggttctt ctacttgagc ttttaaataa aactttttct 
acgagatgta gtcattacat tttaaacctt aaaaccatag 
aaaa 

<210> SEQ ID NO 2 

<211> LENGTH: 1909 

<212> TYPE: PRT . 

<213> ORGANISM: Arabidopsis thaliana 

<400> SEQUENCE: 2 r1„ Ala Thr 

Met val Met Glu Asp Olu Pro Arg Glu Ala Tnr 

TrP Leu Asp Ala Cys Glu Asp lie Ser Cys Asp 

20 2 
Val Ser Glu Phe Asp Pro Ser Ser Val Ala Val 

Glu Asn Gly Val He Asn Asp Phe Phe Gly Gly 

50 55 
Asp Ser lie Lys Asn Gly Gly Gly Leu Pro Asn 

Thr Asn Ser Gin He Asn Glu Val Thr Val Thr 

85 

Lys Glu Thr val Lys Glu Asn Gly Leu Gin Lys 

asp Glu Phe Ser Lys Glu Glu Gly Asp Lys Asp 

115 120 
Val Cys Ser Tyr Gin Ser Glu Arg Ser Asn Leu 

Val Asn Asn Ser Arg Glu Gly Asp Arg Phe Met 
145 150 



tccgaggaaa 
gatttgagtt 
attggtgttt 
gggattcacg 
ccagagagtg 
tttaaagaga 
gtttcgtgtt 
agacatctat 
gcagcggtta 
cttcgtcacg 
accgagtcat 
gttcttggag 
acaactgctg 
cttccaatgc 
gaatacaaag 
caagttggag 
gcacttgcag 
ggtaatgcgg 
ccgtttacga 
tacagatgtg 
gttaatacga 
aagaaagcta 
tgattctttt 
tggttgtagt 



acagcgatgt 
cgtaccgagt 
attacgtcga 
tggaggatga 
tgctcaagag 
aaggtcttct 
accagagatt 
ttttcacata 
acaacgagaa 
gttcaagcgc 
cgaaaccggg 
acattgttga 
cttggaaggt 
atccggtgcg 
cgagtaggag 
tagcgcaaaa 
ctttgaaaga 
gagaggatca 
gacaaacgtt 
tgaaagaagg 
gcgatagagg 
aggattcagc 
actctcttca 
gttttaaaaa 



4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6184 



He Lys 

Leu He 

Asn Glu 
45 

He Asp 
60 

Asn Gly 
Pro Gin 
Asn Gly 



Arg Lys 
125 
Ser Gly 
140 

Asn Arg 



Pro Ser Tyr 
15 

Asp Asp Leu 
30 

Ser Thr Asp 

His He Leu 

Val Ser Asp 
80 

Val He Ala 
95 

Gly Lys Arg 
110 

Arg Ala Arg 



Arg Gly His 

Lys Arg Thr 
160 
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RAW SEQUENCE LISTING 

PATENT APPLICATION US/09/590,968 



DATE: 06/16/2000 
TIME: 20:01:09 



input Set: 1590968. RAW 
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146 

147 

148 

149 

150 

151 
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154 

155 

156 

157 

158 

159 

160 
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164 
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168 

169 

170 
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172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 



Arg Asn 

Asn Tyr 

Arg Asp 

Glu Ala 
210 
Glu Cys 
225 

Lys Glu 

Leu Glu 

Ala Gly 

Asp Leu 
290 
Lys Val 
305 

Cys Phe 

Asp Ser 

Met Thr 

Met Glu 
370 
Lys Lys 
385 

Pro Lys 

Asn Leu 

Asn Leu 

Lys Glu 
450 
Tyr Asp 
465 

Met lie 
Lys Trp 
Arg Gin 



Asn Leu 
530 
Gly Gin 
545 



Trp Asp Glu Ala Gly Asn Asn Lys Lys Lys Arg Glu Cys Asn 

Arg Arg Asp Gly Arg Asp Arg Oil Val Arg Gly Tyr Trp Glu 

Lys v!°i Gly Ser Asn Glu III Val Tyr Arg Ser Gly Thr Trp 

200 20 
III His Glu Arg Asp Val Lys Lys Val Ser Gly Gly Asn Arg 

Asp Val Lys Ala III Glu Asn Lys Ser Lys Pro Glu Glu Arg 

2 30 

Lys val Val Glu Glu Gin Ala Arg Arg Tyr Gin Leu Asp Val 
Cln Ala Lys Ala Lys Asn Thr lie Ala Phe Leu Glu Thr Gly 

Lys Thr Leu lie Ala He III Leu lie Lys Ser Val His Lys 

280 

Met ser Gin Asn Arg Lys Met Leu Ser Val Phe Leu Val Pro 

Pro Leu Val Tyr Gin Gin Ala Glu Val He Arg Asn Gin Thr 

310 315 
Gin Val Gly His Tyr Cys Gly Glu Met Gly Gin Asp Phe Trp 

Arg Arg Trp Gin Arg Glu Phe Oil Ser Lys Gin Val Leu Val 

Ala Tin He Leu Leu Asn Til Leu Arg His Ser He He Arg 

Thr He Asp Leu Leu lie Leu Asp Glu Cys His His Ala Val 

„ is Pro Tyr Ser III Val Met Ser Glu Phe Tyr His Thr Thr 

Asp Lys Arg III Ala He Phe Gly Met Thr Ala Ser Pro Val 

Lys Gly HI Ser Ser Gin Val Asp Cys Ala He Lys He Arg 

Clu Thr Lys Leu Asp Ser Thr Val Cys Thr He Lys Asp Arg 

III Glu Lys His val Pro Met Pro Ser Glu He Val Val Glu 

Lys Ala Ala Thr Met Trp Ser Leu His Glu Thr He Lys Gin 

Ala Ala val Oil Glu Ala Ala Gin Ala Ser Ser Arg Lys Ser 

Oln Phe Met Gly Ala Arg Asp 111 Gly Ala Lys Asp Glu Leu 

Val Tyr Gly Val Ser Glu Arg Thr Glu Ser Asp Gly Ala Ala 

5 20 ^ ^ 

He His Lys Leu Arg Ala He Asn Tyr Thr Leu Ala Glu Leu 

Trp cys Ala Tyr Lys Val Gly Gin Ser Phe Leu Ser Ala Leu 
550 555 



OIPE 



input Set: 1590968. RAW 

195 Gin Ser Asp Glu Arg V.l Asn Phe Cln Val Asp Val Lys Phe Gin Glu 



1" Ser Tyr Leu Ser Glu Val Val Ser Leu Leu Gin Cys Glu Leu Leu Glu 

580 585 
Gly Ala Ala Ala Glu Lys Val Ala Ala Glu Val Gly Lys Pro Glu Asn 

600 605 



200 



Gly Asn Ala His Asp Glu Met Glu Glu Gly Glu Leu Pro Asp Asp Pro 
HI Val III ser Gly Gly Glu £ Val Asp Glu Val lie Gly Ala Ala Val 

Ala Asp Gly Lys Val Thr Pro Lys Val Gin Ser Leu lie Lys Leu Leu 
\t Leu Lys Tyr Gin "is Thr Ala Asp Phe Arg Ala He Val Phe Val Glu 

Arg Val Val Ala Ala Leu Val Leu Pro Lys Val Phe Ala Glu Leu Pro 

^ * --- 680 685 



212 
213 



218 



232 
233 



Ser Leu Ser Phe lie Arg Cys A ia Ser Met lie Gly His Asn Asn Ser 



210 

2ii ser Leu ^ei mc ±^ ~j 

- — - 695 



Gin Glu Met Lys Ser Ser III Met Gin Asp Thr lie Ser Lys Phe Arg 
III Gly His val Thr III Leu Val Ala Thr III Val Ala Glu Glu Gly 

a" Leu Asp lie Arg Gin Cys Asn Val Val Me£ Arg Phe Asp Leu Ala Lys 

740 745 



Thr Val Leu Ala Tyr He Gin Ser Arg Gly Arg Ala Arg Lys Pro Gly 



219 Tnr vax ueu *xa ^ ~ ^ - 765 

Ser Asp Tyr He Leu Met Val Glu Arg Gly Asn Val Ser His Ala Ala 



220 
221 
222 
223 

224 785 



755 

Tie Leu Met Val Glu Arg Gly Asn 

77S 780 
770 775 

arn Asn Ala Arg Asn Ser Glu Glu 

790 795 



Phe Leu Arg Asn Ala Arg Asn Ser Glu Glu Thr Leu Arg Lys Glu Ala 



•70c / y \j _ 

225 lie Glu Arg Thr Asp Leu Ser His Leu Lys Asp Thr Ser Arg Leu lie 

226 805 810 

227 ser xxe v-^ , — ^ - - ^ 

228 
229 
230 



Ser lie Asp Ala Val Pro Gly Thr Val Tyr Lys Val Glu Ala Thr Gly 

Ala Met val III Leu Asn Ser Ala III Gly Leu Val His Phe Tyr Cys 

835 840 
Ser Gin Leu Pro Gly Asp Arg Tyr Ala lie Leu Arg Pro Glu Phe Ser 

855 860 
Met Olu Lys His Glu Lys Pro 01, 01, His Thr olu Tyr Ser cys Arg 

HI Leu 01„ Leu Pro 0,s Z Ala Pro Phe olu III Leu olu Oly Pro val 

885 oyu 
cys Ser Ser Met Arg Leu Ala Gin Gin Ala Val cys Leu Ala Ala Cys 
900 90 5 

239 Lys Lys Leu His Glu Met Gly Ala Phe Thr Asp Met Leu Leu Pro Asp 

Q O A y Z O 

240 



915 920 



Lys Gly Ser Gly Gin Asp Ala Glu Lys Ala Asp Gin Asp Asp Glu Gly 
Olu HI val Pro Gly Thr III Arg His Arg Glu Phe Tyr Pro Glu Gly 



241 
242 

243 ^ - 955 

244 945 950 
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• VERIFICATION SUMMA^ 
PATENT APPLICATION US/09/590,968 



DATE: 06/16/2000 
TIME: 20:01:09 



input Set: 15909 68. RAW 



Line ? Error/Warning 



Original Text 



